Background: Coeliac disease is an autoimmune disorder triggered by the ingestion of gluten. In recent years, there has been considerable increase in the availability of gluten-free products in North America. The present study investigated how the recent proliferation of the gluten-free industry has affected individuals living with coeliac disease, with a primary focus on their social lives and relationships. Methods: Interpretive phenomenology was utilised for study design and analysis. Semi-structured interviews were conducted with 17 adults diagnosed with coeliac disease in Calgary, Alberta. Interviews were audio recorded and then transcribed for analysis. Results: People living with coeliac disease experience the growth of the gluten-free industry as a 'double-edged sword'. Although they are grateful for more palatable gluten-free options, they are increasingly faced with misunderstandings about the severity of coeliac disease as a result of many noncoeliac disease individuals subscribing to the gluten-free diet. This 'double-edged sword' made certain types of social situations more easily manageable (e.g. more gluten-free options available at restaurants), whereas others produced distress (e.g. increased risk of inadvertently consuming gluten). Participants also felt they may be perceived or even perceived themselves differently (e.g. felt high maintenance). To help mitigate these social ramifications of following the gluten-free diet, participants utilised various strategies. Conclusions: The sole medical recommendation of a gluten-free diet fails to acknowledge the ongoing difficulties those with coeliac disease can endure in the current gluten-free landscape. Recommendations beyond the glutenfree diet are advisable to alleviate many of the indirect burdens revealed in the present study.
Introduction
Coeliac disease, an autoimmune disorder resulting in intestinal damage from gluten ingestion, is estimated to affect approximately 1% of the North American population (1, 2) . Treatment involves strict adherence to a glutenfree diet, with even a small amount of gluten (i.e. 50 mg) potentially provoking an autoimmune reaction (3) . Recently, individuals without coeliac disease are increasingly following a gluten-free diet in the USA (4) . Popular nutritional books and celebrities posit that a gluten-free diet will solve contemporary health problems such as obesity, diabetes, high blood pressure and even help prevent illnesses such as dementia and attention deficit hyperactivity disorder (5) (6) (7) . The perception of a gluten-free diet as healthy is marked in American adult populations despite a lack of evidential benefits for those without gluten-related disorders (8) . People living with coeliac disease often experience a lower quality of life compared to the general population (9) (10) (11) (12) (13) . Several studies have explored the lived experience of coeliac disease, particularly with respect to how the condition and the gluten-free diet affect relationships and social life. Surveys administered to the members of the Canadian Celiac Association addressed common difficulties experienced by individuals with coeliac disease (14) . Social-specific concerns included limited choices in restaurants/cafeterias, not liking others feeling sorry for them, and worrying that chefs had inadequate training when preparing gluten-free meals, whereas frustration and isolation were the most common negative emotions experienced after more than 5 years since diagnosis (14) . Qualitative research has revealed similar results (15) (16) (17) . Following a strict gluten-free diet can lead those with coeliac disease to become 'controlled by food' in social settings through isolation, shame, fear (of gluten exposure/ appearing bothersome), being neglected/forgotten and even not disclosing the disease to others by continuing to eat gluten-containing food (15) . People living with coeliac disease may feel stigmatised through an invisible problem made visible and being the centre of attention (16) and undergo a changed identity as a result of no longer enjoying food in the same way or feeling anxious about being perceived as a bother, rude, or picky (17) . Considering the psychosocial experiences of those living with coeliac disease in conjunction with a dietary shift among the general population provides a unique research opportunity. It is important to explore if and how this dietary phenomenon has influenced the lived experience of coeliac disease. Furthermore, Canadian qualitative research on coeliac disease is lacking. Accordingly, the present study aimed to determine how the current gluten-free landscape has affected the lived experience of coeliac disease and what role this has played in their relationships and social lives.
Materials and methods
Participants were recruited with purposive sampling through advertisements at a gluten-free grocery store in Calgary, Alberta, Canada. All recruitment materials included the following information about the study: participants must have been diagnosed with coeliac disease and be at least 18 years of age, the interview would last from 45 to 60 min, and the interview would cover topics about life before and after diagnosis. The diagnosis of coeliac disease was self-reported. Interviews were performed at various locations, including the University of Calgary campus and caf es around the city of Calgary.
With the permission of participants, all interviews were recorded and transcribed for analysis. All participants completed informed consent forms prior to the interviews and pseudonyms were assigned to ensure anonymity. The study was approved by the Conjoint Faculties Research Ethics Board at the University of Calgary.
This research aimed to achieve a deep understanding of the subjective experience of an illness; therefore, we used interpretive phenomenology as a guiding framework. This phenomenological approach aims to reduce potential bias by identifying prior experiences or understandings that might adversely affect study design and analysis (18) . However, it is also acknowledged that researchers are not able to completely eradicate their prior understandings about a phenomenon (19) . Rather, using prior knowledge and experience can act as a useful guide in research by fusing meanings of both the participant and researcher (19) . Because the first author has coeliac disease, they were continually acknowledging and, if appropriate, questioning past experiences and current understandings of coeliac disease throughout all phases of the study. In the context of this study, this perspective was useful in conducting and analysing the interviews. Because the first author had a strong sense of 'being-in-the-world' of the participants, they could apply this understanding to help interpretation (20) . In other words, as the participants shared their feelings and experiences or used terminology specifically relevant to coeliac disease, the first author was able to establish a rapport with participants during the interviews and interpret the transcripts on a level that might not otherwise be possible without having the condition.
With a complementary dialogue between researcher and participant, the true meaning of an experience can be identified (20, 21) . In previous phenomenological studies, this has involved participants being considered as 'coresearchers' given their extensive knowledge about their own experiences (22) . Therefore, participants with coeliac disease in the present study were considered as such and so the exchange of thoughts and ideas in the interviews ultimately produced the themes explored.
Transcribed texts were imported into NVIVO (QSR International, Melbourne, VIC, Australia), where interpretive phenomenological analysis was performed to capture participant meaning. Interviews were reviewed individually to gain an initial sense of the data more generally before generating high-level themes from just one transcript. In this process, the first author categorised excerpts from the transcript into preliminary theme headings. Once all of the transcripts had been reviewed in this manner, connections between themes were ascertained through elevating preliminary basic themes to more abstract concepts. This procedure can be likened to a magnet, with some themes forming smaller clusters and others appearing as 'superordinate concepts' (23) . Therefore, because the first author had already developed a rudimentary understanding of parallels and discrepancies in the data from the first phase of transcript analysis, clustered themes became more easily apparent through the second read-through. Excerpts from the transcripts that were applicable to emerging themes were categorised into nodes. This phase involved continually cross-referencing clustered themes to the original text as a means of continual reflection with respect to the first author's prior experiences and understandings of coeliac disease.
A visual representation of themes ( Figure 1 ) was then produced to represent all the clustered themes in an appropriate and logical structure. Themes that did not logically flow within the structure of the map or had a lack of strong evidence across transcripts were excluded. Three superordinate themes characterised the interviews in the context of relationships and social life: (i) fluctuating social climates; (ii) altered self-image; and (iii) psychosocial perseverance (Table 1) . Table 2 shows the frequency with which the themes arose by participant.
Themes are not selected purely on the number of times they appear within each transcript (23) . Therefore, Table 2 represents how often a theme arose between transcripts. Peer debriefing involved the evaluation of data by a coauthor (JG) to ensure trustworthiness in the interpretation and development of themes.
Results
Seventeen participants were interviewed (Table 3) . At the time of the interview, all of the participants reported strict adherence to the gluten-free diet (a small portion of participants spent a period of time after diagnosis not adhering to the gluten-free diet and/or shared a handful of occasions where they intentionally consumed gluten). 
Fluctuating social climates
How coeliac disease is now experienced can be both positive and negative in different social settings due to the treatment of a strict glutenfree diet Altered self-image How those with coeliac disease are now seen negatively or see themselves negatively due to the treatment of a strict gluten-free diet in social situations Psychosocial perseverance How those with coeliac disease respond to the negative social consequences of the gluten-free industry growth with mitigation strategies The gluten-free landscape shift demonstrated a substantial impact on the lives of those with coeliac disease, with the overarching theme of a 'double-edged sword' emerging ( Figure 1 ). This refers to a direct quote from a participant aptly summarising how the proliferation of the gluten-free industry has had both positive and negative effects on the experience of coeliac disease. Participants now have greater access to palatable gluten-free food options, which has made managing several elements of the condition easier. However, the double-edged nature of this phenomenon was felt by participants in that the gluten-free diet has become popularised into a 'fad' or 'trend'. This led to frequent misunderstandings about coeliac disease. Participants expressed concern that increased consumption of gluten-free products by people who do not have coeliac disease contributes to a poor appreciation for the severity of the condition, particularly in relation to the dangers of cross-contamination and hidden gluten. Table 4 includes participant quotes that illustrate these themes.
With the rise of the gluten-free industry, participants noted an increase in the general awareness of coeliac disease. In certain contexts, this led to a more sophisticated understanding of what it meant to have coeliac disease, therefore making it easier to develop and maintain relationships through a fulfilling social life. Prior to widespread awareness around the words 'gluten' and 'coeliac', there was potential for relationships to suffer because of having coeliac disease. An inability to recognise the importance of the strict diet as a valid treatment for a medical condition placed a certain degree of strain on relationships. Many people were now better able to distinguish the rationale for following a gluten-free diet among those with coeliac disease versus those choosing to do so by choice. This made social situations less uncomfortable for participants. Examples of those seemingly more likely to have a deeper sympathy for the condition were persons whom participants had strong, intimate relationships with and restaurant staff that clearly affirmed sufficient knowledge of coeliac disease and outlined safe food preparation techniques.
Despite an overall increase in general awareness of coeliac disease, certain circumstances proved difficult for participants to maintain a fulfilling social life. This is because it has become common for those with coeliac disease to be associated with the gluten-free 'fad'. Because many noncoeliac disease individuals were skeptical about the claims being made about the gluten-free diet, many failed to recognise participants were not voluntarily choosing to follow the gluten-free diet. As such, certain social environments presented an underestimation of the seriousness of coeliac disease. Participants would often have to either decline invitations, incessantly provide extreme detail to those preparing or ordering the food about coeliac disease and the gluten-free diet, or have food on hand to eat before/after a meal, for example.
Altered self-image
Respondents indicated that, since the gluten-free diet has become popularised as a 'fad' diet, individuals with coeliac disease were sometimes grouped into the same category as those following the diet by choice. Consequently, others would sometimes perceive persons with coeliac disease negatively, attributing them with undesirable characteristics such as being high maintenance or pretentious. Because others were often unable to appreciate the medical necessity of following the diet with such austerity, participants had to navigate between protecting their health and dealing with the associated stigma.
When trying to manage these difficulties, many participants felt uncertain in various social situations. They were often unsure whether those preparing their food had sufficient knowledge of coeliac disease and gluten and would also worry that asking for clarification about the ingredients used and the methods of preparation would make them appear impolite or distrustful. During these situations, a tension could arise and potentially stigmatise participants as 'difficult'. Even if a participant did not feel they were being perceived as a 'fad-dieter', they sometimes felt uncomfortable or high maintenance themselves because of certain requests they would have to make.
Psychosocial perseverance
Although in various stages of their journey with coeliac disease, participants discussed explicitly and implicitly how important it was to try to not let the condition consume their day-to-day life. Of major importance was to simply accept what the diagnosis and treatment meant in terms of how it would change the participants' lifestyle and how they would have to adapt their social life accordingly. This acceptance developed in different ways and at different times in their post-diagnosis journey, although participants ultimately recognised that in order to adequately deal with this condition and the gluten-free diet, they had to acknowledge its genuine reality.
Respondents mentioned several strategies they used to mitigate the effects of the gluten-free diet on their relationships and social life. They were now able to research several concerns about the gluten-free diet online, as well as find places and products with gluten-free options. One common coping mechanism was researching and experimenting as to which restaurants not only provided gluten-free options, but also demonstrated a clear understanding of coeliac disease. As part of this strategy, some participants would sometimes assess the server's comprehension of gluten and coeliac disease and order correspondingly. Additionally, to minimise exposure to gluten and ensure a healthy and affordable diet, many participants still prepared much of their daily food intake from scratch and at home or had snacks on hand when outside the home. • 'I definitely feel more relaxed about it. I feel like it's more normal. I definitely still do get questions about it and stuff but, in general, it's much more understood and relaxed.' -Eva
• 'It's become pretty commonplace now . . . I find that [restaurants] will, you know, adhere to however, like, changing whatever they can for you, so I don't feel as bad for asking anymore . . . I find it quite comfortable actually.' -Nora
• 'So, you know, uh, at work, you tend to have a lot of business meetings and vendors will bring in food, and, so I've learned that I just need to keep an extra lunch bag in the, in the lunchroom because eventually somebody's gonna bring in food and they're gonna forget and they're gonna be like 'oh, I totally thought that that gluten-free pizza from Pizza 73, where there's tons of cross-contamination, was, was, you know, I totally thought that'd be okay for you.' Sorry, it's really not.' -Jeremy and like do all that' but, like, I don't know. I feel too awkward and, like, I don't want to be like yeah like 'can you clean the whole blizzard machine to make me a blizzard please?'' -Timothy Psychosocial perseverance
• 'You have to live.' -Elaine • 'It's easy to get really obsessed with it, and for it to mentally take over your life and for you to feel, like, really overwhelmed all the time . . . you can't go crazy over it 'cause, you can't stress over it 'cause that's just as bad for you.' -Eva
• 'I just have learned to live with that risk, that I, I'm weighing that saying this event is worth the risk of me getting sick, so I'm going to go out and eat.' -Naomi
• 'I often gage what I'm going to eat depending on the response of the server.' -Erika • 'There's always that option for, for things to go wrong. But I would never let it get in my way of traveling -that's for sure. 'Cause I love to travel, and if anything, I find it's like a better way to bring awareness too and to teach people a little bit more.' -Madison
• 'I always have to make sure that I have the emergency supplies [gluten-free food] on hand.' -Patricia
Discussion
Although there have been major improvements in the availability of the gluten-free diet and awareness of coeliac disease, the emergent themes in the present study illustrate how the 'fad' element of the diet has produced varied levels of understanding about coeliac disease. The fluctuating social climates discussed in this study demonstrate how some social situations are more manageable, providing relief to persons with coeliac disease, whereas others produce distress and pose a threat of inadvertently consuming gluten. With coeliac disease being associated with the gluten-free 'fad' movement in many situations, its legitimacy as a serious medical condition has been reduced in many social environments. This has also contributed to an altered self-image of those with coeliac disease, in which many individuals are now viewed or view themselves differently than before following the required treatment. This changing context called on the psychosocial perseverance of participants in attempt to mitigate these social burdens. These findings add to prior work in Canada by providing more depth and detail regarding issues previously examined (14, 24) . This blurring between coeliac disease and voluntarily choosing to follow a gluten-free diet further complicates the ability to successfully adhere to treatment and maintain a fulfilling social life. It has been shown persons with coeliac disease who report adhering to the gluten-free diet can still experience continuous exposure to gluten, with levels potentially high enough to produce symptoms and intestinal damage (25) . It is certainly plausible that the negative consequences of the gluten-free industry growth have contributed to this problem. For example, a Canadian-based study revealed that approximately 1% of flours and starches labelled as gluten-free contained levels of gluten beyond the Canadian legislated 20 parts per million (26) . Thus, despite a growing availability of gluten-free products for people with coeliac disease, the feasibility of maintaining a gluten-free diet that is safe and does not impair one's social life remains challenging.
These concerns are occurring in conjunction with a growing incidence of coeliac disease in Calgary, with an 8.6% average annual increase from 2004 to 2008 having occurred (27) . This includes a paediatric population in whom the incidence of coeliac disease rose from 9.5 to 22.7 new diagnoses per 100 000 persons in 2004 to 2007 (28) . Healthcare providers, as well as institutions and companies that provide food, must be adequately prepared to deal with more and more diagnosed cases (many of whom are young) to minimise the adverse health and social outcomes associated with coeliac disease.
Continued education around coeliac disease and its relationship to gluten is certainly important to hold food providers and manufacturers accountable. Targeted efforts in this context are being made, including the Gluten-Free Food Program (GFFP) TM , which is designed to train and monitor food handlers in the service and hospitality industry about safe preparation of gluten-free food. This will ensure that individuals with coeliac disease are less likely to both experience gluten ingestion and feel the social burdens when eating away from home. However, several social circumstances cited by participants involved food prepared by family, friends or co-workers. The average person will likely not have a nuanced understanding of the gluten-free diet, which has been further muddled by the proliferation of the industry itself. With education of coeliac disease and the gluten-free diet having its limits, there is a need for alternative. These issues are in addition to evidence that treatment burden is similar or even higher than other chronic conditions like diabetes mellitus, hypertension, and inflammatory bowel disease (29) . Additionally, many individuals diagnosed with coeliac disease seek a nondietary treatment (30) . New drugs with attempts to reduce coeliac disease symptoms and villous atrophy of the intestine are in various developmental phases (2) . The extent to which such therapies may supplement the gluten-free diet is unclear, but assuming a probable introduction into the healthcare system, they will likely help to address the frequent danger of gluten ingestion (and thereby minimise the social burdens observed in this study). It is unknown how many newly diagnosed individuals are recommended for regular follow-up testing and monitoring in Canada and, if so, how often these individuals are regularly seen by a healthcare provider. If diagnosed through biopsy, contact with the gastroenterologist who performed the endoscopy most likely begins and ends there. Therefore, it is essential general practitioners are well informed about coeliac disease as a condition, as well as the problems involved with following a gluten-free diet. This will ensure persons living with coeliac disease receive the best possible care from their primary point of contact in the healthcare system. Because this recommendation may not entirely resolve the social ramifications explored in this study, ongoing support from other avenues (as needed) is advised. Access to a dietitian who specialises in coeliac disease and the gluten-free diet will help those newly diagnosed better navigate the gluten-free market and credibly distinguish the sources of information available elsewhere (e.g. online, local restaurant). They may also be able to provide strategies to ensure those with coeliac disease are able to experience social situations more comfortably. Additional treatment may require some type of therapeutic or psychological counselling to help those with coeliac disease cope with such burdens. Although not robustly explored in the present study, it has been documented those with coeliac disease can endure psychological morbidities long after diagnosis (31) . Whether it be through some sort of professional aid or a community-based organisation (e.g. local chapter of the Canadian Celiac Association), those newly diagnosed should be referred to such resources to ensure any psychosocial ramifications are appropriately managed.
Sample recruitment through a specialty gluten-free store and the self-reporting of coeliac disease status represents some limitations of the present study. It is possible the experiences and feelings that emerged in the data represent those who may be more cognisant of the gluten-free regimen and coeliac disease in general. Persons with coeliac disease who experience minimal to no symptoms, or who perhaps do not even follow a gluten-free after diagnosis, may feel differently about the issues discussed in this research. Furthermore, the present study was performed in an urban city. Residents in more rural environments, which can be characterised by different social patterns and activities (and availability and accessibility of gluten-free food), may not have the same lived experience of coeliac disease observed here. Given a small sample size of men, further research is needed to evaluate whether the findings hold true to men more generally. Although five participants were diagnosed as children, all were adults at the time of the interviews. Thus, childhood experiences of coeliac disease were not able to be explored in-depth. Finally, other valuable information (e.g. income, occupation, relationship status, mental and/or physical comorbidities, and interactions with healthcare professionals) was not identified among all participants, of which may have varying influences on the experience of coeliac disease.
Conclusions
The background to this research is the major growth in the gluten-free industry that has occurred in the past several years. Participant interviews demonstrated how significant this cultural context has been in influencing their experience of coeliac disease, with both positive and negative consequences. However, coeliac disease is an ongoing, chronic condition with potential for new challenges to emerge across time and space. Therefore, extending treatment to nondietary therapies will help to ensure those living with coeliac disease can maintain a fulfilling social life.
